R ecent priorities in medical education have increasingly emphasized teaching skills and fostering attitudes related to patient-centered care. [1] [2] [3] [4] The Liaison Council for Medical Education, the Accreditation Council for Graduate Medical Education, the National Board of Medical Examiners, and various specialty certification boards have all taken steps in their spheres of influence to raise awareness about the importance of preparing medical students and trainees in several competencies related to patient-centered care. [5] [6] [7] Examples of these competencies include patient-physician communication, fostering effective medical relationships, and practicing in a manner consistent with professional norms and values. In addition, educators have developed a keen awareness that an institution's learning environment influences students' patient-centered attitudes and behaviors. [8] [9] [10] A number of terms, including the ''hidden curriculum,'' the ''informal curriculum,'' and the ''meta curriculum,'' have been used to describe the implicit learning environment with respect to a variety of content areas, including patient-centered care. [11] [12] [13] Studies of learning environments note inconsistencies between explicit norms that are taught during formal educational experiences such as coursework or clerkships, and implicit norms that are experienced by students during patient care. 14, 15 As students progress through medical school, such inconsistencies may result in an erosion of patient-centered behaviors and attitudes and an increase in cynicism.
humanistic attitudes and ethical reasoning decline as the level of training increases. 15, [21] [22] [23] [24] [25] Medical school learning environments have been the focus of systematic study since the late 1950s. 8, 9, 12, 14, [26] [27] [28] [29] [30] Most of these studies used sociological and anthropological methods to describe the diversity of covert messages transmitted through institutional culture. Examples of such messages include: ''Good clinical care focuses on the biomedical over the psychosocial,'' ''It is undesirable to form emotional bonds with your patients,'' and ''Patient nonadherence reflects defects on the part of the patient, rather than physician misunderstanding or issues in the medical relationship.'' 14, 31, 32 While these studies have advanced our knowledge about general messages and processes inherent in the medical education milieu, there is a dearth of information about the diversity of learning environments across institutions. Do patient-centered learning environments share similar characteristics at all institutions, or are they uniquely situational and variable from institution to institution? Our group, the Communication, Curriculum, and Culture (C 3 ) Study Group, has developed a tool (the C 3 Instrument) to quantitatively measure several characteristics of a medical school's learning environment with respect to patient-centered care. 33 Our purpose in this study was to use the C 3 Instrument to examine whether characteristics of learning environments with respect to patient-centered care differed across 9 U.S. medical schools.
METHODS

Data Source
We used data from the validation study of the C 3 Instrument, which was conducted between March 1, 2002 and May 30, 2003 . 33 In that study, 890 third-and fourth-year medical students from the classes of 2002 and 2003 at 10 institutions completed an internet-based survey that included the C 3 Instrument, and demographic items including age, gender, undergraduate degree, ethnicity, other advanced degrees (e.g., PhD, Masters' degrees), parents' education, extracurricular activities, and medical specialty of interest. The survey also included a previously validated measure of respondents' own attitudes toward patient-centered care. 34 Participating institutions represented a diversity of geographical regions, funding source (public vs private), and student class size. We obtained institutional review board approval at all participating institutions. We calculated participation rates at each school using institutional student rosters for each medical school class. While the overall participation rate was 45%, 1 school had a participation rate that was significantly lower (10%) than the rest of the cohort. We therefore performed all analyses with and without this school's data. There were no differences in any of our analyses based on inclusion or exclusion of this school. We excluded this school from our final report, because of its low participation rate.
Characterizing the Patient-Centered Learning Environment
The C 3 Instrument is a 29-item survey completed by students with at least some experience in the clinical years of medical school. The 29 items comprise 5 dimensions that are organized into 3 general content areas: (1) ''role modeling'' measures the frequency with which students observed teachers modeling patient-centered behaviors in the course of clinical work; (2) ''students' experiences'' presents students with several vignettes that portray varying levels of patient-centered activities, and measures how often students found themselves in similar scenarios; and (3) ''support for students' behaviors'' measures how much encouragement students received when they engaged in patient-centered activities. The complete instrument has been published elsewhere 33 ; sample items from each content area appear below:
Role modeling: ''Please indicate how often you observed senior residents communicate concern and interest in patients as unique persons'' (always, almost always, more than half the time, less than half the time, rarely, never). Students' experiences: ''You hear an attending physician discussing a patient's case history with another attending or house officer. During the course of the conversation, the patient is referred to as a diagnosis (e.g., ''I had a great pancreatitis on my team the other day''). Rate how often you have experienced a similar situation'' (very often, fairly often, occasionally, rarely, never). Support for students' behaviors: ''In general, when I made an effort to legitimize patients' concerns about their condition or care, my instructors ____________ me.'' (completely encouraged, mostly encouraged, slightly encouraged, neither encouraged or discouraged, discouraged).
Prior factor analysis of the C 3 Instrument revealed factors with Eigenvalues greater than 1.0 and corresponding to the instrument's dimensions. All items on the instrument had loadings greater than 0.5 on their respective factors. In addition, the dimensions of the instrument exhibited very good to excellent internal consistency, with Cronbach as ranging from 0.67 to 0.93. 33 Summary scores were calculated for each of the 3 content areas separately. The score for each content area represents the mean of its individual item scores. We did not combine content area scores or calculate an ''overall score'' because the importance of each content area relative to the others is currently unknown.
Data Analysis
To facilitate comparison and interpretation, we transformed all scores to a 0 to 100 scale. On this scale, higher scores indicate a learning environment that is more supportive of patient-centered care. We performed a multivariate analysis of variance, using students' scores on the 3 content areas as dependent variables, and school ID, gender, age, attitudes toward patientcentered care, and days into clinical experience as independent variables. We report adjusted mean scores and confidence intervals for each school. For each C 3 content area, we calculated a ''relative score'' for each school, defined as the school's adjusted mean divided by the adjusted mean of the lowestscoring school in that content area. We plotted the schools' relative scores on 3 axes to give a pictorial representation of the overall patient-centered learning environment at the 9 schools.
RESULTS
Characteristics of the 823 students in the final dataset are shown in Table 1 . The overall response rate for the 9 schools was 49%, with individual schools' response rates ranging from 35% to 70%. Students' attitudes toward patient-centered care
were measured with the Patient-Practitioner Orientation Scale, a previously validated instrument, and are similar to previously published means for students in the clinical years of medical school. 16, 35 The ''days into clinical experience'' variable reflects the number of days students had experienced in their clerkship years at the time that they completed the survey. Adjusted school scores, confidence intervals, and relative scores for each of the C 3 content areas are shown in Table 2 .
After adjusting for student age, gender, attitudes toward patient-centered care, and days into clinical experience, school ID was significantly associated with each of the C 3 content scores. P-values for these associations were .001 for students' experiences, .004 for role modeling, and .003 for support for students' behaviors. As is demonstrated in Table 2 , each school scored highest in support for students' behaviors, and lowest in students' experiences. Each school's relative scores in the 3 content areas are represented graphically in Figure 1 . Each axis in the figure represents a content area; our calculation of a relative score for each school represents an attempt to normalize the data along each axis. The P values in the figure pertain to the difference among schools along each axis. As the relative scores ranged from 1.00 to 1.33, the scales of each of the axes in the figure range from 0.95 to 1.34. For this dataset, therefore, a school whose learning environment is minimally patient-centered compared with other schools would be represented by a small triangle, and a school that is maximally patient-centered would have the shape of a large triangle. For reference, the bold triangles indicate high and low performance profiles. Figure 1 demonstrates that different schools have different C 3 profiles, as reflected in the shapes and sizes of the triangles.
To reduce the complexity of the figure and highlight some of the diversity among schools, we plotted Schools #3 to 6 in Figure 2 . In this figure, Schools #5 and 6 have global differences in magnitude in all C 3 content areas. Schools #3 and 4, by contrast, have triangles that are roughly equal in size, but are shaped differently. School #3 performed at its best (relative to other schools) in the support for student behaviors content area, whereas School #4 performed at its best in the students' experiences area. While none of the schools could be considered to perform ideally in all dimensions, they vary considerably by dimension in ''room to improve.''
DISCUSSION
We conducted this study to ask whether patient-centered learning environments at 9 schools were substantially similar or different, both in strength and character. Our results indicate a more complex reality than the question would suggest.
The learning environments at the 9 institutions differed significantly in magnitude in all 3 areas that the C 3 Instrument measures. Each school demonstrated differences in their support of role modeling, students' experiences, and support for students' actions. This finding sharply contrasts with the previously held notion that learning environments (as articulated in the singular term ''hidden curriculum'') are similar across institutions.
Of the 3 content areas on the C 3 Instrument, all schools scored highest on support for students' behaviors, and lowest on students' experiences. One possible explanation for this finding is that faculty and residents are comfortable giving positive feedback to students, making the reinforcement of patient-centered behaviors relatively easy to accomplish. Conversely, the unscripted experiences that students encounter are not as easily controlled, and often arise in the stressful, 
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demanding, and chaotic environments of the hospital and clinic. It is possible that our biggest challenge is to discover the formula to change what our students and patients experience, and to actively learn about the circumstances that produce suboptimal responses from us as medical educators and care providers. 36 While all of the schools scored highest on support for students' behaviors, the patterns of individual schools' scores relative to the others were not consistent. As demonstrated in the figures, some schools showed a balance between the 3 content areas, while other schools showed differential degrees of patient-centeredness between content areas. The implication for administrators and educators is that gaining an understanding of the unique nature of one's institutional learning environment is important, because it can inform one's efforts at change. For example, educators at School #3 may choose to focus on aspects that affect students' experiences rather than on those that affect support for students' behaviors. School #4 may choose the converse, or choose to collaborate with School #3 to learn about each others' strengths. School #5 may wish to address any of the C3 content areas, whereas School #6 might create support for the patient-centered environment that appears already to exist. One of the advantages of the C 3 Instrument is that by categorizing the patient-centered learning environment into 3 separate and potentially mutable areas, medical educators may be able to develop effective interventions. In an era of limited resources for curriculum reform, being able to systematically collect data and direct attention can help schools to maximize the impact of their efforts. Before the development of the C 3 Instrument, no quantitative measures of the patient-centered learning environment existed. Our data open the door to a new area of potential quality improvement for medical education. Several schools have already begun to implement innovative strategies to reform their learning environment. [37] [38] [39] The C 3 Instrument can augment such efforts, because it provides a validated tool that can easily evaluate interventions, both formatively and summatively. We suggest that further work is needed both to understand and apply C 3 Instrument results, and to develop tools to measure other aspects of medical schools' learning environments. We note several important limitations to this study. First, the dataset we used contains data also used to validate the C 3 Instrument, so our findings may be unique to the schools we surveyed. Second, we did not assess outcomes data, such as objective measures of graduating students' patient-centered skills. Therefore, we are unable to interpret the meaning of differences in scores between schools or to determine the relative importance of the 3 content areas on the instrument. In our future work, we plan to collect outcomes information in addition to C 3 Instrument data in order to corroborate our findings, inform the scoring procedures for the instrument, and build meaning about its results. A final limitation is that the relatively small number of medical schools and the modest response rate at those schools may influence the generalizability of our results. Given the ease with which the C 3 Instrument can be administered (the final version of the instrument takes students approximately 15 minutes to complete), we advocate for collaborative work to collect additional data from a larger and possibly more representative number of institutions.
In conclusion, we measured characteristics of the patientcentered learning environment at 9 medical schools, and demonstrated important similarities and differences between these institutions. We advocate for continued systematic study of learning environments in medical education, both to understand the relative effectiveness of efforts aimed at change, and to understand the effects of the learning environment on the patient-centered behaviors of graduates. 
